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Regulation of c-Jun/JunB 
heterodimers mediated by 
Epstein-Barr virus encoded 
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Abstract   Epstein-Barr virus (EBV) encoded latent membrane 
protein 1 (LMP1) is considered as the major oncogenic protein of 
EBV encoded proteins, which could transactivate many transcription 
factors including activator protein 1 (AP-1). Transcription factor 
plays its role in biological effects through binding to the target 
gene promoter,transactivating the transcription of target gene, 
regulating the target gene expression, etc. Recently, we found that 
LMP1 could mediate a new heterodimer form of c-Jun and JunB, which 
could bind to AP1 DNA sequence. In this report,we confirmed p16 
as a putative target gene of c-Jun/JunB using bioinformatics. We 
used Tet-on-LMP1 HNE2 cell line as a cell model, which is a 
dual-stable LMP1 integrated HNE2 cell line and the expression of 
LMP1 could be regu-lated by the Tet system, and we wanted to explore 
whether c-Jun/JunB heterodimers mediated by LMP1 could regulate 
p16. Data demonstrated that c-Jun/Jun B heterodimers me-diated by 
LMP1 downregulated both the promoter activity and p16 expression, 
and accelerated the cell cycle progression. These findings 
established a new direct connection between the AP-I singnal 
pathway and the cell cycle, and provided a new model for the 
carcinogenesis mechanism. 
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Abstract  Interaction between nucleus and cytoplasm has 
been focused in the field of animal embryonic development, 
in which study of maternal factors is required positively. 
β-Catenin, an important maternal factor in early embryo-
genesis, has been analyzed in its expression pattern and func-
tions in this paper. We have cloned goldfish β-Catenin cDNA 
gene and compared it with zebrafish β-Catenin cDNA. High 
homology was found in cDNA and in amino acid sequences 
between them, 93% (2227/2384 bp) and 98.5% (768/780 aa) 
respectively. The expression pattern of β-Catenin by in situ 
hybridization and the roles of β-Catenin on embryonic de-
velopment by co-injection of anti-sense RNA and reporter 
gene, EGFP have been investigated in the whole process of 
goldfish embryonic development. The results suggest that 
β-Catenin presents dynamic distribution, mainly locates at 
body axis, dorsal tissues, head and tail structures after being 
fertilized. The loss of β-Catenin activity would cause serious 
destruction of embryo in dorsal tissues and in anteroposte-
rior axes, and leads embryos to die before larva get hatched.  
Keywords: maternal factor, β-Catenin, embryonic axes, dorsal tis-
sues, EGFP, in situ hybridization, gene co-injection. 
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Interaction between nucleus and cytoplasm has been 
focused in the field of animal embryonic development. 
Cytoplasm factor is a kind of factors from ovum, called 
maternal factors. As all known, initiation of embryonic 
development is switched on by maternal factors. Asym-
metry dynamic distribution of the maternal factors in fer-
tilized eggs determines dorsoventral polarity of future 
embryos[1], which is an important premise for zygote de-
veloping. Polarity of future embryos depends on special 
dorsoventral genes that will be differentially activated by 
maternal factors, such as Radar, a maternal factor, which 
induces expression of BMPs — —  ventral-specific regu-
lating genes. BMPs promote ventral structure differentia-
tion and development[2]. Oppositely, β-Catenin is in 
charge of activating dorsal-specific genes and suppressing 
ventral genes in Wnt/β-Catenin pathway for supporting  
